ABSTRACT. Neurological signs and serum acetylcholine receptor antibody (AChR-Ab) levels before and after thymectomy were monitored in a 6-year-old male cat with acquired Myasthenia Gravis (MG) as a paraneoplastic syndrome of thymoma. Soon after surgery, the neurological symptoms relapsed, and the cholinesterase inhibitor was administered to control them. The AChR-Ab levels increased postoperatively until 90 days after surgery. This is the first report on long term measurements of serum AChR-Ab levels in a cat with MG. Although thymectomy is valuable for the removal of thymoma, it may not resolve MG symptoms, neurological signs and serum AChR-Ab levels, without medication early after surgery. Also, this case report indicates that the AChR-Ab level might be a guide to detect a deterioration of MG symptoms. Acquired myasthenia gravis (MG) is a disorder characterized by inefficient neuromuscular transmission caused by autoantibodies, usually IgG, against acetylcholine receptors (AChR) [4] . These autoantibodies interfere the interaction between acetylcholine and its receptor: direct interfering, accelerating the normal turnover rate of receptors or activating complement-mediated lysis of the postsynaptic membrane [4] .
Acquired myasthenia gravis (MG) is a disorder characterized by inefficient neuromuscular transmission caused by autoantibodies, usually IgG, against acetylcholine receptors (AChR) [4] . These autoantibodies interfere the interaction between acetylcholine and its receptor: direct interfering, accelerating the normal turnover rate of receptors or activating complement-mediated lysis of the postsynaptic membrane [4] .
Two retrospective studies have previously reported reviews of MG cases in cats using relatively large sample sizes (105 and 235 cases) [3, 16] . Although Abyssinian and Somali cats have a predilection to develop primary MG [16] , any cat breed may develop MG secondary to thymoma, hypothyroidism, hypoadrenocorticism and other neoplasms [21] .
Thymoma is the most frequent cause of secondary MG in cats, accounting for more than 25% of all reported feline MG cases [21] . To diagnose MG, serum antibodies are measured that react with α-bungarotoxin extracted acetylcholine receptors [15] . When MG is diagnosed, the patients are examined the existence of thymoma. If there is a thymoma, the initial treatment is surgery in both veterinary and human medicine: thymectomy [1, 6, 11] . To the best of our knowledge, no previous reports have assessed the clinical signs and the changes in serum AChR antibody (AChR-Ab) levels repeatedly before and after resection of thymoma in cats. In this report, serial changes in serum AChR-Ab levels and clinical status after thymectomy in a feline MG case were comparatively monitored.
A 6-year-old castrated male domestic shorthair cat, weighing 6.9 kg, was referred to our animal hospital due to anorexia, sudden hypersalivation and low head carriage. The vital signs were normal. Neurological examination confirmed low head carriage and torticollis, but showed that the other reflexes were normal. The complete blood cell counts and serum chemistry were generally within reference ranges, with the exception of a slight increase in segmented neutrophils and a mild decrease in blood urea nitrogen. Thoracic radiography revealed a prominent mass lesion in the anterior thorax (Fig. 1) . Thymoma or mediastinal lymphoma was presumed, and we performed cytological examination of a fine-needle aspiration sample. From the epithelial cell-like aspect of the tumor cells, a tentative diagnosis of thymoma-associated MG was made. Serum AChR-Ab level (IDEXX laboratories, Tokyo, Japan) was shown to be high (2.75 nM; reference range, 0.0-0.3 nM) at this time. As computed tomography scanning revealed no prominent swelling of lymph nodes in the mediastinum or metastasis, a median sternotomy was conducted to resect the mass. Propofol (6 mg/kg, Fuji Pharma, Toyama, Japan) was injected for induction, and the cat was maintained with isoflurane and oxygen. Lactate Ringer's solution (LRS; 10 ml/kg/hr) was infused during surgery, and 20 mg/kg ampicillin sodium (Amipenix; Kyoritsu Seiyaku,Tokyo, Japan) was administered intravenously for every 8 hr. For analgesia, fentanyl citrate (Fentanyl, Daiichi-Sankyo,Tokyo, Japan) was infused intravenously for 5-30 µg/kg/hr during surgery. The mass, which was covered in a thin capsule, appeared immediately beneath the sternum. The whole mass was grossly resected, and subjected to histopathological evaluation. The recovery was uneventful, and fentanyl citrate was infused intravenously for 5-10 µg/kg/hr postoperatively until the next day. The mass consisted of scattered parenchyma and fluid-filled lumina of varying size (Fig. 2) . Small and mature lymphocytes were predominant in the parenchymal area (Fig. 3) , whereas medium-sized lymphoblasts were very rare; abnormal mitosis was not observed. In addition, the parenchymal area contained neoplastic epithelial cells of varying size with round or oval-shaped nuclei and clear and large cytoplasm. The surgical margin was clear, and tumor infiltration to the surrounding tissue was not detected. Based on these findings, the resected mass was determined to be a thymoma.
Thereafter, the clinical status and the serum AChR-Ab concentrations were serially monitored (Fig. 4) . After surgery, all neurological signs briefly disappeared, and the cat was discharged from the hospital with no major complications and neurological signs at 16 days post-surgery. Despite the improvements to clinical status, the serum AChR-Ab concentration was measured to be 4.93 nM at 7 days post-surgery, which was higher than the preoperative concentration. From 28 days after surgery, the cat's hind limbs and eyelids had become intolerant to prolonged exercise and movements. At the same time, the AChR-Ab level had increased more to 6.12 nM. As the neurological signs had deteriorated, we began the oral administration of an anticholinesterase drug (Neostigmine 0.4 mg/kg q12h [Vagostigmin, Shionogi & Co., Ltd., Osaka, Japan]) at 56 days post-surgery. The neurological signs diminished dramatically from the next day after an anticholinesterase drug administration started. By 61 days post-surgery, almost all of the neurological signs had disappeared. However, the serum AChR-Ab level continued to increase until 90 days post-surgery. It took 465 days after surgery until the serum AChR-Ab level returned to the preoperative level. The anticholinesterase drug was still being administered approximately 16 months after surgery without any neurological signs or adverse effects.
In general, surgical resections of thymoma are conducted together with the administration of both anticholinesterase drugs and immunosuppressive drugs for thymoma-associated MG in small animal medicine [4] and human medicine [6] . In this case, the administration of neostigmine was unaccompanied by an immunosuppressive drug, though other reports on feline MG have employed the concurrent use of prednisolone [17, 18] . Our findings implied that immunosuppressive drugs might not be necessary to control neurological signs of MG, if the anticholinesterase drug is sufficiently effective. This is the first report in the veterinary field to document the serial changes in neurological signs and serum AChR-Ab concentrations in a cat with MG resulting from thymoma. Thymectomy was performed to remove a thymoma and ameliorate the clinical signs, and the elevated AChR-Ab levels derived from MG. This case did not show any recurrence symptoms for at least one year after surgery, and one purpose of surgery, removal of tumor, was accomplished. Thymectomy is the initial treatment for the patients with thymoma in veterinary and human medicine [1, 6, 11] . As for the neurological signs, this cat showed a temporal deterioration after surgery, but was successfully treated by administration of an anticholinesterase drug. Although the underlying reason for the temporal deterioration of neurological signs after surgery remains undetermined, our case indicated that thymectomy might not resolve the clinical signs derived from MG without a valid medication at least during early postoperative period. There are several articles that showed the need of medication after thymectomy to control the clinical symptoms in animals with MG [3, 13, 17, 19] . In human and veterinary medicine, some patients with thymoma develop postthymectomy MG and require the medication [2, 20, 23] . This case and these articles may imply the thymectomy has a risk to deteriorate the clinical signs of MG. Serum AChR-Ab levels also increased and lasted for more than three months after surgery. At 465 days after surgery, the AChR-Ab level returned to preoperative level. In the study of Shelton and his colleague, serum AChR-Ab levels in some acquired MG cats increased or increased and then decreased after thymectomy [3]. The correlation of the clinical signs and serum AChR-Ab levels is still controversial in human and veterinary medicine [5, 7-10, 12, 14, 22, 23] . This case showed some relations of them early after surgery. Because the spontaneous remission of acquired MG is scarce in cats [3] , the decrease of AChRAb levels may be achieved from thymectomy, though we can not compare the case with and without surgery. In this paper, the clinical signs and serum AChR-Ab concentrations were monitored before and after surgery and following anticholinesterase drug administration in a cat with MG associated with thymoma. The temporal deterioration of neurological signs could be controlled through the administration of anticholinesterase drug without any immunosuppressive agents. Serum AChR-Ab concentration was elevated over a long term after thymectomy and returned to pretreatment level at 465 days after surgery. In summary, this case suggests that 1) though thymectomy for a cat with thymoma and MG is an appropriate treatment, the clinical signs may deteriorate temporarily and 2) the increase of serum AChR-Ab concentration may correlate to the deterioration of clinical symptoms in some cases. 
